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Introduction 


Risk - a multifarious concept: A gambler hoping to win, 
an actuary computing life expectations, an industrialist 
estimating his marketing opportunities, a family evaluat- 
ing the future usefulness of a consumer product, a pa- 
tient visualizing the success or failure of surgery, a. 
technician investigating the probabilities of skiing 
accidents or malfunctions - all of them start out from 

a common concept: risk. But do they always mea the 
same thing? 


What is risk? The scientist has a clear-cut and fast answer 
to this question: Risk is the sum total of all probabilities, 
p, multiplied by the valuations of possible consequen- 

ces,c. It is on the basis of this formula that risk anal- 
yses are computed for technological systems, nuclear pow- 

er stations, road traffic, dams and bridges, but also 

for the side effects of pharmaceuticals, for environmen- 

tal pollution or for noxious substances. 


But can we use such a formula when it involves personal 
risk considerations when buying consumer goods, problems 
of the individual or collective acceptance of technologi- 
cal risk sources, usefulness or absurdity of leisure oc- 
cupation, or the psyche of compulsive gamblers? Certain- 
ly not! But to this date psychology, the science respon- 
sible for this field, has rather neglected the topic of 
risk. Many works on decision-making theory, as stated 

by the social psychologists Janis and Mann, do not 
even mention the risk concept. This has probably been 
due to the fact that this word is used to define so many 
different ideas that its definition has become vague. 
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The present study represents àn attempt to bridge 

this gap in psychological research and to furnish a con- 
tribution toward à psychology of risk. Such an under- 
taking of course requires the selection of an exemplary 
risk source, unless the investigator accepts being bogged 
down in a multitude of examples and their peculiarities. 
Nuclear energy was selected as this exemplary risk source. 


Why? There is hardly any technological facility which has ever 


stirred the consciences of the Western World as nuclear 
power stations and their associated plants. Hardly any 
facility has become so associated with risk, and 

hardly any technology has so shaped the perception 

of our industrial culture. The selection of this example 
is less a tribute to the topicality of this conflict than 
a calculus in the researcher's terms cf reference, 

using the past discussion on the nuclear energy risk and 
its rational and emotional assimilation by the populace 
as a data base for an empirical study. For in this exam- 
ple, attitudes already exist, and object perception struc- 
tures are well developed. 


These advantages of object selection can be gained only 

by accepting an important disadvantage. In a phase of po- 
litical confrontation between opponents and supporters, 
studies in the social sciences often have only a rational- 
izing character. They are used either to substantiate 
one's own judgement of this issue via a social science 
analysis, or to provide one's reference group wit^ data 
and arguments for better armament in its conflict with the 
opponent. Neither was our intention. In order to avoid 
the danger of allowing our own attitudes to become part 

of the interpretation, this study includes only analyses 
on perception processes and attitude structures of the 
survey respondents, without any attempt at evaluation or 
criticism of the responses. Of course, this approach does 
not preclude that concepts such as risk, risk estimation and 
risk perception are subjected to conceptual clarifica- 
tion. 











In spite of the exemplary approach the discussion is not 
confined to the nuclear energy example. The theoretical 
analysis and its empirical translation include other risk 
sources from pharmaceuticals to skiing as comparison cri- 
teria, in order to cover higher-level patterns of risk 
perception and risk assimilation. Comparative analysis 
of different tisk soarces broadens the spectrum of the 
perception fields analyzed and allows the discussion of 
results covering several objects. This book describes, 
in concise and easily understandable form, the most impor- 
tant results and conclusions of more than two years of 
research in this field. For those readers particular- 

ly interested in this subject, the final report on this 
research project has been published in six volumes in 
the form of Jül-Reports by the Jülich Nuclear Research 
Centre. Most of the Figures have been adopted from this 
comprehensive version. 


The book is organized into five major chapters: Part I 
presents a critical discussion and summary of the exist- 
ing literature on risk perception problems, intuitive 
technology evaluation aad nuclear energy attitudes. 

Part II provides a review of our own theoretical approach 
and the basic concept used for the empirical analysis. 

In spite of all our attempts to achieve easy understand- 
ing in terms of phraseology and terminology, the two 
chapters are characterized by social science concepts 
and, therefore, may be somewhat difficult to follow for 
readers not experienced in this field of research.  There- 
fore, all the important methodological stipulations are 
repeated once again in the presentation of the empirical 
results inParts III - V, so that readers who are inter- 
ested only in the results can pass over the theoretical 
chapters. I ask the reader's indulgence for the result- 
ing, unavoidable redundance in the presentation. 
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The third chapter is concerned with two social psychology 
experiments intended to contribute toward clarification 
of the intuitive evaluation of risky situations. Part IV 
serves the same purpose. It describes and interprets the 
results of two comprehensive surveys on the evaluation of 
different risk sources and their determinant factors. 

The last part is exclusively concerned with nuclear energy 
perception and an analysis of attitude components with 
respect to nuclear energy facilities and their determining 
quantities. The results presented in this Part are based 
on a representative survey conducted in five towns 

in the State of North Rhine-Westphalia, a state within the 
Federal Republic of Germany. 


Finally, the book includes a brief synopsis of the entire 
study and an index listing and defining the most important 
concepts. 


Publication of this book would have been impossible without 


the cooperation of Prof. Dr. G. Wiswede, Prof. Dr. E. K. 
Scheuch and Dr. E. Münch. I am obliged to Professors 
Wiswede and Scheuch, who supported part of this study as 
a doctoral thesis, for their critical reviews and many 


suggestions and improvement proposals. My special appreci- 


ation is owed to Dr. E. Münch for his support in the 
realization of the research project described in this book 
and for his vigorous support of my work. I am equally 
obliged to the late Mr. Beyer for the excellent job of 
translating the German original version intc English. 


Finally, my special gratitude is extended to Mrs. Tanz, who at 


considerable effort produced this book from my handwritten 
manuscript. 


Jülich, January 1981 


Dr. O. Renn 
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But how do these theories relate to the problem as to 
the risk acceptance of nuclear energy? Without present- 














Foreword 





This book is primarily concerned with the perception of 
technological risk and, in particular, with attitudes to- 

ward nuclear energy. In the case of this controversial 

topic there is the danger of science being forced into a mere- 
ly palliative role of post-factum justification and ra- 
tionalization of positions already taken. Therefore, I 

should like to assure the reader from the outset that the 
author of this book has exhibited a well-balanced and 

aloof attitude, and has succeeded well in avoiding this 

trap and communicating a great variety of differentiated 


information. 
The following problem areas are involved: 


(1) risk perception and intuitive risk assessment; 

(2) development and structure of attitudes toward 
nuclear energy; 

(3) psychic and social influencing factors which 
are the causes of these attitudes. 


The author initially discusses perception and acceptance 
for different risk sources on a quite general basis. 

Risk acceptance is defl::,á as a cognitive process of 
weighing between subjectively weighted benefits and de- 
trimental consequences. Previous studies on risk accept- 
ance are critically discussed and found to be excessively 
limited. The author's own approach leads to a phased mod- 
el consisting of the following steps: Collection of rel- 
evant cognitions on risks, attribution of subjective pro- 
babilities to these cognitions, weighting of these proba- 
bilities and comparison of these weighted cognitions. 
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In order to determine the ranking of (naive) perception 
and acceptance of risks the author proposes an additional 
comparison to a type of objective risk measures, using 
the expert evaluations as a basis. But such a comparison 
is highly problematic since everyone knows how often the 
experts have been wrong in this branch o: *he natural 
sciences and how often they hold different views.  More- 
over, everybody knows that many imponderables enter into 
the quasi-objective risk evaluation of an expert. Apart 
from the problematic basic questions (Who is an expert? 
To what degree is he an expert? To which group does he 
belong?), and apart from the risk evaluations which are 
difficult to grasp and often can be weighted only arbi- 
trarily, the problem in the final analysis involves a 
finite selection of possibilities and occurrences which 
can be included in the calculation and, finally, finite 
propagation paths with respect to detrimental consequen- 
ces: it is impossible to calculate probabilities of the 


occurrence of events of which nobody has ever thought before. 


The author is qui-e aware of these reservations with re- 
spect to "objectivity", but would not forgo this field 
of reference of the quasi-objective evaluation of the ex- 
perts, because otherwise the naive perceptions of laymen 
and the calculations of experts would be compared on a 
level of equality. Rather, Renn attempts to develop the 
gradual differences in reality content by means of a mo- 
del of graduated rationality in the perception of risks, 
which can certainly be considered a pace-setting achieve- 
ment. 


The empirical analysis itself is concerned with percep- 
tion processes of risk sources and with the development 
and structure of attitudes, specifically with respect to 
nuclear energy, as well as the internal and external fac- 
tors which influence these attitudes. The implementation 
of the empirical study - ranging from its operationaliza- 
tion, which was sometimes extremely difficult and complex, 
all the way to the well-balanced interpretation of the 
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results - reveals mastery of the methodological instru- 
ments of the social sciences. Some of the results con- 
firm previous studies, while others go far beyond the 
present state of the art and reveal a great variety of 
interesting data. For instance, one important informa- 
tion item is that nuclear energy opinions are highly af- 
fected by emotions but are still ambivalent to the large 
majority. This result also appears to reflect interna- 
tional aspects since comparable data from the United 
States and Japan also demonstate this ambivalence and 
rigidity of the opinion body. In contrast to the pic- 
ture broadcast by the media it is also characteristic 
that most of the nuclear energy opponents feel isolated 
and that - in a resigned attitude? - they do not believe 
in the necessity of nuclear energy but are nevertheless 
convinced that it will come about in the Federal Republic 
of Germany, regardiess of whether the citizens want it or 
not. Insofar it appears that these results represent an 
important correction to the widespread opinion that the 
opposition to nuclear energy is straight-lined and un- 


compromising. 


The author has presented an empirical study which ranks 
at the very forefront of the presently topical scientific 
discussion and is probably the best-founded study of 

this subject at present. On the other hand, the author in 
his mastery of the sophisticated methods of empirical 
Social research and, at the same time, of socio-psycho- 
logical and sociological phenomena, proves to be a good 
advocate of interdisciplinary, problem-oriented research. 


Cologne, January 1981 


Prof. Dr. G. Wiswede 
Cologne University 
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the attribution of probabilities according to the 
degree of one's own involvement and typical patterns 
of generalization, 


the evaluation of beliefs by means of attributive 
biases, qualitative risk characteristics and 
dispositive as well as situative factors, 


the internal coordination of beliefs (consistence 
finding) 


the acceptance decision, 


the forming of an attitude and of behavioural 
intentions resulting therefrom, 


the immunization of the attitude against inward and 
outward doubts (rationalizing). 


For the empirical transformation of this concept, two 
different comprehensive interviews to elucidate belief 
patterns about various risks and their weights, two socio- 
psychological experiments on the significance of qualitative 
risk characteristics and one representative survey on 
attitude formation and its determinants were conducted in 
the Federal Republic of Germany. Part of the questions 
were selected so as to permit direct comparisons with 
parallel American and French studies. 


The results of this very extensive study, comprising two 
years of research, may be summarized as follows: 


- Most of those interviewed possess relatively homogeneous 
evaluation criteria for an intuitive risk assessment and 
arrive at similar results in the evaluation of risk-benefit 
relations for different risk sources. The classification 
of risk sources according to the level of their overall 
risk practically does not reveal any regional, temporary 
of stratum-specific differences. Even a comparison between 
the populations in the United States and the Federal 
Republic of Germany results in similar patterns of risk 
estimation. 
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- Although most of those interviewed can reflect relatively 


well the expected values of losses (fatalities, injured 
persons, damage to property per year), these estimations 
are takenas evaluation criteria for the risk-benefit 
estimation to a minor extent only. The evaluation of 
risks is governed essentially by the following factors: 
- perceived consequences of a risk source for oneself 

or close associates, 


perceived consequences relative generally to health, 
safety and future scope of freedom, 


- personal possibilits of influencing the risk, 
- the possibility of far-reaching and fatal losses, 
- the personal readiness to take risks. 


The first two aspects were defined as cognitive, the 
following two aspects as qualitative risk characteristics, 
and the fifth as dispositive risk propensity. With the 
aid of these five variables, between 44 and 72$ of the 
variance of the risk-benefit estimation could be explained, 
depending on the risk source. 


Demographic and social charact-ristics play a subordinate 
role in the evaluation of risks. Only the sex of those 
interviewed has an influence on perception, however not 
directly, but via the devious path of "special sensitivity 
to risk consequences relative to health and genetics" and 
"personal risk propensity".  Cognate attitude patterns 
and general value orientation are of significance only if 
the essociations with the risk source are concerned 
primarily with risk consequences for the economic,society 
and future life style. This is the case, for instance, 
in connection with nuclear energy and plant-protective 
agents, but not in connection with coal energy, computers 
(despite the problems of data protection) or X-ray 


equipment. 
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- The nuclear energy risk has a particularly ambivalent 
perception structure due to attributive biases, on 
account of the negative, perceived qualitative risk 
characteristics (non-voluntary, high hazard potential) 
and because of the fear of long-term damage possibilities 
which cannot be recognized today. Although the majority 
of those interviewed was convinced of the fact that 
nuclear energy is an economic necessity and will play 
a significant role for the future supply of energy, they 
argue, however, that it involves completely new risk 
dimensions and cannot be calculated in a scientific 


analysis. 


This ambivalence has left the basic proponents of nuclear 
power with a dissonant attitude structure, i.e. the 
beliefs of those interviewed are very inhomogeneous and, 
in part, contradictory. Their behaviour intentions are 
accordingly limited, and their doubts about themselves 
are particularly pronounced. 


Determined opponents of nuclear energy, on the other hand, 


are neither convinced of the economic necessity nor of 
the harmlessness of the risk. They possess a very homo- 
geneous attitude structure and, accordingly, a stronger 
behaviour motivation. They exhibit, however, a pro- 
nounced resignative belief that "it is too late for the 
nuclear case now" and that, in the long run, they can no 
Jonger do anything to prevent the expansion of the 
nuclear energy sector. This pessimistic view of the 
future was defined by us as reality stress. It often has 
a socially destabilizing effect, expressing itself, for 
instance, in a disintegration from society (withdrawal 


from society) or, on the other hand, by rigorous activism. 
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- The possibilities of a meaningful dialogue between pro- 
ponents and opponents of nuclear energy are by no means 
exhausted. Both the opponents and proponents of nuclear 
energy are still rather inclined to trust in the state- 
ments of expert scientists as long as these cannot be 
clearly identified as representing the interests of 
industry. Moreover, in the case of the proponents, à 
special dependence on pro-nuclear reference groups is to 
be observed which, no doubt, is based on the fact that 
they, in particular, seek the support of others due to 
their ambivalent attitude structure. The opponents have 
less confidence in institutional reference groups and feel 
more strongly attracted to information groups (e.g. local 
environmentalists). 


As a recommendation for continuing the dialogue between 
proponents and opponents of nuclear energy, we consider 
it necessary that the topics of such conversation should 
rather be oriented to the perceived consequences of 
nuclear energy utilization than to the discussion of risk 
expected values, which are in any case little contested. 








9. 








The problems involved in the risk acceptance of nuclear 
facilities in almost all western industrial nations has 
resulted in an avalanche of psychological and social 
science literature devoted to the questions of the 
development, origins and consequences of the 

present risk acceptance crisis. In spite of this broad 
spectrum of available scientific analyses most of these 
studies have been limited to the application or transfer 
of sub-theories to the present-day situation and attempt, 
on the basis of a particular theoretical perspective, to 
describe the nuclear energy conflict and reveal its 
causes. On the other hand, generally oriented and inter- 
disciplinary studies on a broad empirical basis are 
rarely encountered. 


A brief selection of some important research concepts 
and theories on risk acceptance and nuclear energy con- 
flicts will be presented in this chapter. It goes 
without saying that a selection of this type can never 


be comprehensive or representative; rather, it is the 
objective of this description to provide a systematic 
review of the broad spectrum of scientific literature 
available and comparative explanations of the intentions 
and results of studies accomplished to date. This re- 
view does not include publications which also provide a 


summary of existing concepts but do not represent criginal 


theories of their own (cf., for instance, von der Ohe, 


'79, 288; Paschen, '79, 307). [Quotations are ordered in the 


following manner: author, year of publication, number in 


alphabetic index.] In accordance with scientific conventions 
and the personal categorization of the authors,the individual 
studies will be classified into the following scientific fields: 


- economics-oriented concepts; 
- decision analysis concepts; 
- risk theory concepts; 
individual psychology concepts; 
social psychology concepts; 
sociological and political science concepts. 























Table 1 contains a systematic classification of concepts and 
their most important proponents. 
plete, and the classification is often problematic. 

However, it appears suitable and sufficiently accurate 

for an initial orientation on the spectrum of possibilities. 


Table 1: 





This list,of course,is incom- 


Systematic Classification of Explanatory Concepts 


Scientific field 
of classification 


Theoretical 
framework 


Summary de- Proponents 
scription of (selection) 
the concept 





Economics 


Marginal 
utility 


theory 


Economic 
theory of 
politics 


Determination 
of marginal 
cost and util- 
ity, comparison 
of individuals, 
groups and 
society 


Demand maximi- Downs, Frey, 
zation via Titz 
resource 

mobilization, 

political in- 

fluence 





Decision analysis 


Normative 
risk assess- 
ment 


Normative 
decision- 
making 
theory 


Descriptive 
decision- 


making theory 


Optimum proce- Rowe, Lowrance, 
dures for cost Kates, 

and benefit Fischhoff, 
estimation, Sagan 

risk minimiza- 

tion and selec- 

tion of alter- 

natives 


Optimization of Coombs, Okrent, 
procedures to Raiffa,Edwards 
guide decision- 

makers to the 

most rational 

decision pos- 

sible 


Definition of  Janis/Mann, 
the determi- Pollatsek, 
nants of the 


factual deci- 
sion-making von Winterfeldt 


process Jungermann — 

















(contd.) 





Scientific field 
of classification 


- á - 


Theoretical 
framework 


Summary de- Proponents 
scription of (selection) 


the concept 





Risk theory 


Revealed pre- 


ference 


analysis 


Referred or 
expressed 
preference 





Psycho- 
analysis 


Psychological 


reduction 
theory 


analysis surveys 


Past risks as Starr, Cohen 
indicators for 

the evaluation 

of new risks 


Empirical deter- Fischhoff, 
mination of risk Slovis, 
elements through Lichtenstein 





Transfer of WHO Report, 
psychoanalytical Schild, 
concepts wid ar- v.Erichsen, 
chaic types to Wünschmann, 
the underlying Tubiana 
causes of nuclear 

energy attitudes 


Transfer of Pahner, 
psychic mechanisms Pelicier 
to the perception 

of nuclear energy 





Social psychology 


Risk per- 
ception 


Risk social- 
ization 


Attitude 
concept 


Communica- 
tion concept 


Symbolic re- 


duction 
theory 


Perception Maynard, 
effects in risk  Tversky, 
assessment (at- Fischhoff, 
tributve biases) Slovic,Vlek, 
Kogan, Bier- 
brauer, 
Frantzen, 
Schmid-Jörg 
(Battelle) 


Learning of Gutmann 
interpretation (Battelle) 
patterns for risk Cohen/Hansel 
evaluation 


Attitude toward Otway,Niehaus 
the subject re- Davis, 

quires risk (v.Buiren) 
acceptance Fishbein 


The conflict is Goerke 

the result of (Eisenbart, 
misguided and Crebsbach ) 
distorted communi- 

cation 


The nuclear energy 

conflict is rep- Röglin, 
resentative for Dumenil, 
symbolic societal Hofstütter 
or psychological 


issues 











(contd.) 





























Scientific field Theoretical Summary de- Proponents 
of classification framework scription of (selection) 


the concept 


sociology Sociology of Conflicts are Nowotny, 
the sciences the result and Tschiedel, 
expression of Nelkin, 
scientific Weingast 
orientation pro- 
cesses 





Empirical- Conflicts are Lübbe , Schoeck 
functional- functional/dys- Douglin, 
istic concept functional for Tognacci, 
future value 
orientation 


System ana- Crisis in the Battelle, 
lysis concept interchange BMFT II Study 
relationship Gripp 
between nuclear 
system and polit- 


ical periphery 


Conflict Dispute repre- Scharioth, 
theory con- sents conflict Paschen, 
cept of interests and Andritzky 

participation Nelkin, 

Kitscheet 

Normative- Conflicts lead Schumacher, 
democratic to more demo- MoBmann, 
(participa- cracy Gladitz 
tory research) 


Neo-Marxism Conflicts are Offe, 
caused by class Metz 
contradictions 
and capitalistic 
crises 


Orthodox Conflicts are 

Marxism caused by the 
realization of 
monopolistic 
capital exploita- 
tion interests 








The overall matrix seen from this Table exhibits a very 
broad spectrum of concepts whose internal logic frequently 
predetermines the approach and sometimes even the results. 
It would be beyond the scope of this study to discuss in 
detail each of these concepts and to subject them to critical 
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examination. 
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unresolved. 
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But how do these theorie; relate to the problem as to 
the risk acceptance of nuclear energy? Without present- 
ing a definition of risk acceptance at this early point 
it appears to be intuitively evident that any con- 
sideration as to the acceptance of risk represents a 
decision-making problem. Is the probability of negative 
effects worth the benefit associated with the source of 

x risk? In order to respond to this question the likely 
procedure is to collect the risk aspects, to weight them 
| with the probability of their occurrence and to compare 
A them to the benefit aspects. The result of this balancing 
E process is a risk acceptance decision. 


. However, it seems important to summarize briefly the 
pts underlying the existing studies and to 
he spectrum of questions which have remained 
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alysis and Risk Theory Concepts 


ecision-Making 

king and risk theory studies are motivated 

he problem as to an optinum procedure for 

he best option from a number of alternatives 
theory), or by the problem of describing the 
ction process, i.e. describing how individuals, 
nstitutions select an option (descriptive 

n addition, reference is made to a so-called 

| theory which has been used to develop the 

l and logical framework for rational decision- 
sometimes also to a typological theory which, 

- of speaking, involves a systematic identifica- 
assification of all types and possibilities 


making. 




























Let us first consider the proposals presented in the 
literature to justify normative risk acceptance thresholds, 
i.e. the determination of a point where risk accep- 

tance appears justified. The great variety of exist- 

ing solution models can be reduced to seven basic variants. 


These include the following: 
















- The arbitrary establishment of a risk acceptance 
threshold on the basis of plausible considerations 
(such as the use of production processes optimized for 
safety engineering), natural standards (such as the 
natural radiation level) or the dispersion spectrum of 
a potential type of detriment which can be found in 
nature (such as the difference between the radiation 
levels in the Black Forest and in the North German 
Plains as a measure for the maximum acceptable risk) 

(Rowe, '77, 349, p. 74 ff.); 
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'tion between normative and descriptive or 

| and typological decision analysis 

be understood as implying strict compart- 

Lon. Even the development of proposals for 
scision-making cannot forgo the subjective 

cf alternatives for action. Also, the descrip- 
tual behaviour must be based on certain logical 
s of behaviour because otherwise the 

on or generalization of behaviour patterns 
npossible. Rather, this distinction applies 
pose of a study: either to give decision- | 
s or to define existing forms of decision-making. 
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- The quantification of benefit and risk. Risks are con- 
sidered acceptable when the value of their benefit covers 
the potential detriment. However, the value of different 

| benefit and/or detriment dimensions must be defined sub- 

| | jectively (Fischhoff et al., '79, 114, p. 18 ff.) to 
allow their comparability and intercomrarability. 
























to the subjectively perceived marginal risk of the source, 


The marginal cost analysis of risks (cost-effectiveness). 


Under this concept the expected cost of the risk is 
compared to the cost required to reduce the risk. The 
risk acceptance threshold can be defined as that point 
where the marginal cost is identical for both cost 
types. Since this concept, too, requires a subjective 
evaluation of different cost dimensions in order to 
obtain a yardstick for comparison,Black et al. proposed 
to use only health detriment as the unit of measure 
and to select that point on the cost curve where the 
expected losses caused by the risk source are equal 

to the expected losses caused by the adoption 

of safety measures (Black et al., '79, A481, 

p. 5 ff.). While this method allows rational decision- 
making as to the limits up to which safety devices are 
still justified, it fails to provide any indication 
as to whether the risk source as such is acceptable; 


The historical definition of a risk acceptance threshold 
(revealed preference analysis), using as a yardstick 

the manner in which society has accepted risks in the 
past. Risks which are not greater than risks accepted 
in the past may be considered worthy of acceptance 
(Starr, '69, 405, p. 1232 ff.); 


- Empirical surveys of decision-makers or of relevant groups 


among the public to identify preference structures in re- 


lation tó risk. In this theory, potential risks are 
quantified and individually presented to decision-makers 
for voting and evaluation so that subjective estimations 
are always taken into consideration (Social Judgement 
Theory; Hammond et al., '75, 494). At the same time, 
parallel sensibility analyses are conducted to deter- 
mine the spectrum of possibilities and alternative 
structures of risk effects through surveys; 

















- Weighting of risk consequences through empirically 
determined, qualitative risk criteria. This so-called 
"referred preference analysis" is used to determine, through 
general surveys, the basic types and criteria of risk 
evaluations, to identify the perception and evaluation 
of different risks and to pass on the results to 
decision-makers as a basis for their risk assessment 
(Fischhoff et al. '78, 112, p. 127 ff.). Although the 
empirical studies have been conceived as a means for 
the optimization of decision-making processes, they 
also provide a good insight into the process itself 
and the determinants of risk perception. 


Elicitation of underlying values from groups involved 
in the decision-making process and breaking down of the 
values into dimensions, sub-dimensions and detailed 
specifications until a level of measurable attributes 
is reached, on which alternativ-s can be evaluated by 
measurements, judgeme:.ts or bot. (Value Tree Analysis). 
This technique is part of multiattributive utility 
measurement and is aimed at finding an overall utility 
function for different conflicting groups. This very 
new method has not yet been worked out in all its de- 
tails, but appears to be very promising for combined 
normative and descriptive decision analysis (v. Winter- 
feldt et al., '80, 533, p. 3 ff.). 


The expressed risk analysis and the value tree technique 
already complete the transition to descriptive risk ana- 
lysis. In the extreme case the decision-maker is expected 
to base his political judgement on the empirically deter- 
mined risk preferences of the population. But what are 
the preferences of the population and how are they struc- 
tured? Two different approaches are available to respond 
to this question: 








The mathematical-axiomatic representation of actual 
risk acceptance benaviour with reference to formalized 
risk and lottery games using the two basic variables, 
the probability of winning or losing in a lottery and 
the distribution of expected values; 


The systematic, empirical identification and descrip- 
tion of the decision-making process in "genuine", 
true-to-life risk problems involving an incalculable 
number of effective variables. 


Again, a brief description of the different concepts 
and their explanatory value appears necessary. The 
mathematical-axiomatic models will be discussed first: 
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- The perceived risk is equiva 


ity of winning or of losing 
of money (Expected Value Th 
risk perception theory is nc 
empirical evidence. 


The perceived risk is equivi 
probability of loss and its 
was put forward by the econ 
(44, 487, p. 388 ff.). It, 
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postulate (cf. Kogan, Walla 
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The perceived risk depends 
distribution and is indeper 
of the lottery (Coombs, Prv 
The model is no longer prop 
(Coombs, '72, 60, p.5 ff.). 
(greater weighting of the - 


models) were not convincin: 


The perceived risk is equi 
of expected values and va: 
'70, 516, p.547). The sub 
influencing variables is c 
meter. Existing empirical 
partially confirmed this t 
485, p.27 f.; Payne, ‘75, 
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a certain amount 

eory). This classical 
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benefit evaluation. This theory 
mists Domar and Masgrave 

too, is considered disproven 
79, 529, p.3). 


ant to the product of the subjective 
4 loss and their individual 
ected Utility, SEU). To this 

a basic model of risk per- 
levance is highly disputed 

ing has the result that any 
considered as confirmation for 
meet the falsifiability 

ch, '72, 504, p. 137; Svenson, 


on the variance of probability 

dent of the expected value 

litt, '60, 484, p.265 ff.). 

ounded with this rigidity today 
Even modified versions 

loss variance or semi-variance 

j under empirical aspects. 


ralent to a linear combination 
riance (cf. Pollatsek, Tversky, 
jective weight of the two 
onsidered to be a free para- 
studies have not, or only 
heory (cf. Coombs, Bowen, 77) 
515, p. 86 ff.). 

















- The perceived risk cannot be mathematically determined be- 
cause there are certain concepts on equivalence relation- 
ships between alternatives but no Clearly transitive 
ranking order. Individuals will evaluate risks on the basis 
of a single-peaked preference function anda subjective risk 
ideal, and two decision-making theorems are stipulated: 

1. Out of two lotteries having the same expected value ; 
that lottery is selected which has the smaller eiii 
2. Out of two lctteries having the same variance, ie. 


lottery is selected which has the greatest expectance 


value (Portfolio Theory). This theory has been tested 


empirically on several occasions and has been proved to 

be basically valid (cf. Coombs, '72, 60; Schäfer, '78 

380, p.40 f.). However, in spite of the — 
elegance of the axiomatic derivation of this portfolio 
theory, the question remains as to whether it does not 
expend great efforts to prove the trivial discovery 

that individuals subjectively judge risky actions according to 
internal preferences and optimize the remaining factor. 


The perceived risk results from the combination of an 
evaluation function of opportunities and a preference 
function of risks (Krelle, '68, 507, p. 140 ff.). The 
salient characteristic of this theory is that a — 
tion is made between subjective benefit evaluations 

and risk attitudes (Schäfer, '78, 380, p. 32). Quite 
apart from some theoretical problems, this concept has 


not been empirically validated to date (Schäfer, '78 
380, p. 33 and p. 41). 


Still other models have been devised, but most of these 
represent only intermediate concepts between the variants 
described above. Therefore, we feel that this list will 
suffice for a brief review of the field. The primary 
purpose of presenting the characteristics of these con- 
cepts was to point out that the process of theory develop- 
ment in the mathematical estimation of empirical risk : 














assessment is not yet complete and, at the same time, 

to demonstrate the limited information content and 
artificial nature of these concepts. The transfer of 
laboratory experiments to real risk situations, the 

highly hypothetical experimental arrangements which are 
especially susceptible to systematic errors (response 
sets), the absence of a realistic emotional or motiva- 
tional decision-making pressure and the occurrence of 
ambiguous results in the testing of these theories are in 
themselves sufficient to restrict the application of these 
concepts for the development of social science-theories to 
very few cases. The principal argument is that the limited 
scope of the experimental situation (hypothetical game 

of chance) and the limitation to the calculatory quantities 
of probability, winnings and losses do not allow any 
generalization of results, not even to include "genuine" 
games of chance (cf. Vlek, Stallen, '79, 529, p. 4 f.; 
Schäfer, '78, 380, p. 38 ff.; Sjéberg, '77, 522, P- 8 f.; 
Kogan, Wallach, '72, 504, p. 137 f.). And it is even 

more open to doubt whether the results of these experi- 
ments could represent something in the nature of universal 
risk evaluation criteria. Both the studies in the field 
of insurance risk (cf. Slovic, '78, 369, p. 58 ff.) and 
the results of risk research in the consumer field (cf. 
Cunningham, '67, 486, p. 84 ff.; Bettmann, *73, 480, 

p. 184 ff.) make it a natural assumption that the in- 
fluencing factors of risk perception vary between different 


subjects and situations. 


As a counterbalance to the mathematically oriented de- 
cision-making theories a number of process-oriented models 
have been devised in the meantime where risk perception 
and acceptance are considered to be functions of informa- 
tion processing and evaluation and of the resulting con- 
flicts. Again, some basic types can be identified among 
the great variety of models on the basis of their under- 
lying concepts and/or fields of application: 
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Models of cognitive stress and common sense reasoning; 


Models to describe the decision-making process; 
Models for subjective weighting of consequences; 


- Integrative risk perception models. 


All four types of model will be described in detail, below: 


The concept of common sense reasoning and its biases 

is based on the question as to how a multitude of complex 
information items can be reduced to major notions 
(salient beliefs). The empirical approach consists 
predominantly in assigning problems to test subjects 
which can be objectively resolved (on a logical or 
statistical basis), and explaining the subjective devia- 
tions from the "correct" solution as a consequence of 
"erroneous conclusions" (biases). A great variety of 
distorting mechanisms in information processing have 
been identified experimentally: individuals will struc- 
ture randomly distributed events on the basis of a content 
pattern (in games of chance, for instance, based on the 
idea of poétic justice); in developing their conclusions 
they are excessively self-confident and fail to recognize 
the laws of statistical regression; they tend to over- 
estimate the dependability of the occurrence of events 
when the events are still fresh in their memory (availa- 
bility) and when they have correctly predicted them on 
an earlier occasion (learning effect); finally, they 
tend to prefer alternatives which are subject to a lesser 
degree of ambiguity in their expected value, although 
this means that, objectively, they accept a higher risk 
(in this case, reference should be made only to the 
summarizing references: Ross, '77, 346, p.280 ff.; 
Sjéberg, '77, 522, p. 9 ff.; Slovic, Fischhoff, '79, 
370, p. 6 ff.; Cohen, Hansel, '61, 483, p. 17 ff.). 
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- The concept of describing the decision-making 


process attempts to clarify the individual decision- 
making phases, the balancing of consequences and the 
strategy of information processing. The starting point 
for most theoretical models of this type is the time 
dimension. Since decisions have to be made within a 
certain period of time, individuals in a group are 
forced to resolve,through certain strategies,the con- 
flict existing between the time-consuming acquisition 
of information which would provide more dependability 
and the urgency of the decision (in terms of economics: 
the opportunity cost of waiting) (cf. Miller, Starr, '67, 
514, p. 60 ff.). The following procedures have 

been conceptualized as decision-making strategies: 


e Threshold value analysis (Satisficing Strategy). This 


means that individuals will check each consequence 

as to whether a threshold value considered necessary 

is exceeded (cf. Simon, '76, 521, p. 83 ff.). But 

this model must fail with a great number of alternatives 
and consequences because a rule for the selection of 

the optimum variant does not exist. 


eSatisfying K.O. conditions (Elimination by Aspects). 


The variants requiring a decision are screened against 

a graduated K.O. system of conditions until that variant 
remains which satisfies most of the conditions (cf. 
Tversky, '72, 527, p. 281 ff.). Although thís concept 
may be quite meaningful and close to reality in the 
case of some product decision-making (such as purchasing 
a motor car), it cannot escape the danger of the ambi- 
guity of results or the constraints of a strict ranking 
order of K.O. conditions waich is hardly feasible in 


reality. 

















@ Muddling Through. A noncommittal sub-decision (such 
as asking someone to dance) results in a new social 
situation which in turn causes a reaction of the en- 
vironment (such as an attachment, a request for another 
meeting etc.) which in turn requires further decision- 
making (whether or not to meet again). Following a 
number of additional ad-hoc decisions,the social situa- 
tion narrows to the point where a fundamental deci- 
sion, not originally intended, becomes necessary (such 
as marriage). This form of "stumbling" into decisions 
is considered predominantly a characteristic of bureau- 
cracies in democratic societies since the reaction of 
the societal institutions continuously modifies the 


sub-decision-making process (cf. Lindblom, '59, 511, 
p. 79 ML.) 


e Pursuit of sub-objects by rational decision-making while showing 
consideration for external influence groups (Mixed Scanning). 
This concept is intended to indicate an intermediate approach 
between the optimization of action alternatives and a 
continuous, reactive transformation of these objectives 
and means on the basis of social influences, where the 
rational selection of alternatives must always be measured 
against the democratic realization potential of these 
strategies (cf. Etzioni, '67, 491, p.387 f.). 


e The balance model of conflict theory. In this model 
the variables of "time constraints", "utilitarian gains 
and losses for oneself and others", "perception and 
evaluation of alternatives", "approval or disapproval 
from significant other" and "congruity with self-percep- 
tion" are varied systematically in order to analyse the 
expected consequences and reactions of individuais for 
all the possible combinations (cf. Janis, Mann, '77, 499, 
Pp. 70; 86, p. 137 £f.). In particular, the mechanisms 
of stress reduction are problemized through the dis- 
placement of regrets, post-decisional justification 

















(rationalization), selective informatior 

input and cognitive striving for consonance 
(bolstering) (cf. p.91 ff., p.144 ff.). The two authors 
define the overall model not only as a description of 
the actual decision-making process but even more so as 
a theoretical reference frame for the entire spectrum 


of decision-making situations. 


- The concept of subjective weighting of consequences 


represents an attempt to investigate the 

types of consequences involved in decision-making and 
their weighting by the subjects. Unlike the cognitive 
stress models (Type 1), this does not concern the prob- 
lems of distorted or erroneous perception but personal 
values, preferences and aversions used by individuals to 
evaluate alternative actions. It is not by chance 
that this theoretical approach is predominant in market 
research because the purchasing behaviour of individuals 
is decisively determined by a subjective pre-evaluation 
of the consequences of making a purchase. Again, some 
basic models can be summarized: 


e The two-component model by Cunningham (cf. '67, 486, 


p.82 ff.). This concept means that the purchase decision 
is determined by the product of the perceived hazards 

of the purchasing consequences and the subjectively 
perceived degree of uncertainty inherent in these con- 


sequences. 


e The two-component model by Betmann (cf. '73, 480, p.185 ff.). 
It means that the decision can be explained by the 
strength of the belief in positive or negative consequences 
and by the personal significance of the different con- 


sequences. 











e The multi-component model by Kaplan et al. (cf. '74, 
500, p.287 ff.). This approach typifies the con- 


sequences and classifies them in accordance with the criteria 


of instrumental utility, financial losses, social re- 
actions, psychological effects and physical safety risk. 


The multi-component factorial model by Schweiger (cf. 
'76, 526, p.26). This model further differentiates 
between the criteria of the model presented by Kaplan 
et al. on the basis of the additional components of 
"subjective uncertainty" and "importance". 


All four of these models have so far had little effect 
on the scientific discussion of risk acceptance. More- 
over, some of them are highly controversial from the 


empirical point of view (cf. von Rosenstiel, Ewald, '79, 
518, p.95 ff.). 


- The concept of integrative risk perception 
is based on the impossibility of constructing 
risk perception components. In reality, it is stated, 
man evaluates risks exclusively on the basis of an 


inner, one-dimensional evaluation scale (judged seriousness 


of risks). For instance, Wilde holds that each individual 
has a constant risk threshold with reference to risky 
activities (cf. Wilde, ‘78, 530, p. 134 ff.). Starr's 
Revealed Preference Concept (refer to Page ) also matches 
this concept on a higher level. One general objection 
to this model type is that it creates an artificial “black 


box" and, consequently, is interested merely in the result 
of weighing risks but not its causes and influencing 


factors. At the same time it lacks an empirically validated 


basis for the stipulation of an individual or societal 
risk acceptance threshold. However, this concept is 


interesting in that it allows the study of dependencies 

















on third variables such as social or demographic data 

with the aid of a risk evaluation scale. Kogan and 

Wallach conducted an experiment to study the effect of per- 
ceived self-value (ego-defensiveness) and the degree of anxiety on 
risk acceptance and concluded that both variables are 
significant factors (cf. Kogan, Wallach, '64, 503, p.190 f). 
However, other experiments have so far failed to reveal 
additional evidence to the effect that personality 
characteristics have an effect on risk evaluation (cf. 
Kozielecki, '74, 505, p.3 ff.). 
Conclusions on Risk Theory and Decision Analysis 

A review of the great variety of risk and decision-making 
theory concepts will reveal a dicrepancy between the 
mathematical models which are highly formalized and com- 
plex, but far from reality, and the partial, often poorly 
structurized but empirically more relevant. procedural 
models. The following conclusions for the theoretical 

and empirical concept have been drawn from the existing 
studies on risk perception and decision analysis: 


- Risk perception is based only partially on the numerical 
quantities of "subjective probability estimation" and 
"expected values" and is not determined by SEU theory. 


- Decision-making on risks is strongly affected by cog- 
nitive stress factors such as complex information pro- 
cessing, decision-making under pressure of time, un- 
certainty as to potential consequences etc. 


- Risk perception and evaluation are not based on a 
standard risk-weighing pattern but are specific for 
classes of risk sources and dependent on subjects and 


situations. 
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to the subjectively perceived marginal risk of the source, 
and strikes the balance of these two quantities.  Al- 
though numerical quantification of these two components 
is hardly possible, this concept has the advan, age of 
creating a universal starting concept which facilitates 
systematic structurization of the empirical results and 
their interpretation. If one subdivides the elements 
involved in each balance between utility and risk into 
direct elements (such as financial losses or advantages), 
indirect elements (such as detrimental effects on health 
or improved infrastructure), symbolic elements (such as 
loss of status or greater social prestige) and dis- 
tributive elements (such as relative income losses or 
advantages to certain groups) it is seen immediately that 
the different azents of a society such as individuals, 
groups, institutions etc. also attribute different weights 
to these elements when they determine their marginal 
utility. For instance, in the case of major technologies 
the individuals will start out predominantly from the in- 
direct advantages and disadvantages while groups tend 
towards placing more emphasis on distributive elements 
and decision-makers tend to see primarily symbolic and 
direct elements. This results in a rationality gap be- 
tween the different levels; for, although each of them 
takes the most rational decision on the basis of his own 
utility maximization, the result does not tend in the same 


direction (Renn, '79, 333, p.161 ff.). 


The economic theory of politics model is based on a 
similar concept: each individual and each group attempts 
to maximize advantages and minimize disadvantages in the 
most rational manner possible. However, different ways 
of life, interests and economic situations result in 
different risk notions in each instance. Downs attempted 





















































































































































































to prove that it is espec:-ily the ecology and environ- 
mentalism topic which, due to the existing structure of 
society, will lead to polarization of the utility maximiza- 
tion to be expected. With improving organization of the 
opponents, this polarization will reach a climax in 
social conflict until new types of conflict management 
have been established (Downs, '72, 84, p.38 ff.). Pro- 
gressing beyond the theoretical description of social 
conflicts the New Economic Theory, using the analogy of 
the risk model applicable for market events, considers 
the political decision-making process an optimization 
process where the groups of society struggle for relative 
advantages over other social forces, at the same time 
evaluating rationally the uncertainty and the risk of 
failure (Frey,'78, 492, p.214 ff; Himmelmann, '77, 496, 
p.193 f.). In its basic features this model corresponds 
to the classical concept of optimization of the expectec 
value and, therefore, remains inferior to the presently 
develcped theories in the field of descriptive risk per- 
ception. In particular, the inf-rmation theory assumptions 
on which the risk perception of the New Economic Theory 
is based, are not yet convincing in the light of com- 
munications research (cf. the criticism of Abplanalp/ 
Hettlage, '79, 478, p.259 ff.). 


Individual Psychology Concepts 





Since the start of industrialization, man and technology 
have been the subject of philosophical, anthropological 
and psychological research. The central aspect of these 
considerations is the problem of the autonomy of techno- 
logical developments, the resulting material constraints 
and the feedback effects of these constraints on the 
psychic assimilation of environment and external stimuli. 

















RIE a ASEE INES ped ONDER E peres ARS. o ii i Ú 
a 


š 
Lam mtm ite ERRADA 














It would exceed the scope of this study to review the 
voluminous literature on this subject. Therefore, only 
a few studies shall be mentioned here which were con- 
cerned specifically with the problems involved in the 
acceptance of nuclear facilities. 


During the very early phases of oppposition to nuclear 
energy in the 'fifties - this protest exhibits all the 
characteristics of problems in adaptation to modernization 
trends and aversions based on experience with nuclear 
bombs - several attempts were made to explain the op- 
position to nuclear energy and major technology with 
psychoanalytical methods. Mythological anxieties 
(Prometheus), transfer of food ingestion and excretion 

to food contamination and radioactive waste, and suppres- 
sion mechanisms in coming to terms with nuclear weapons 
were cited as problems (von Erichsen, ‘62, 441, p.161 ff.; 
WHO Report No. 13, '60, 450, p.14 ff.). In recent times, 
Wünschmann has retrieved these studies and transferred 
Jung's archetypal concept to the present-day conflict on 
solar and nuclear energy (Wünschmann, '80, 469). Wünsch- 
mann holds that, in addition to the rational and factually 
oriented conflicts on the advantages and disadvantages of 
nuclear energy, the psychically subconscious mechanisms 
of environmental assimilation are the main causes of the 
acceptance crisis of nuclear energy. For this purpose 

he uses the following hypothetical effective variables 


(Wünschmann, '80, 460, p.25): 


Individual Awareness: 


Paragon of civilization which enslaves man; 

Isolation and alienation from nature; 

Cultural and metaphysical rootlessness; 

Suppression of emotional values and intellectual loneliness; 
Lobbying, capitalistic exploitation; 

Dissatisfaction and frustration on the job; 

Fear of a world exclusively determined by reason and 


will-power. 














- Uneasiness and suspicion towards an enigmatic bureaucracy. 


Collective Subconscious: 

- Archetypal punishment myth; 
- Paradise archetype; 

- Solar archetype; 

- Shadow archetype. 


In applying these effective parameters to the nuclear 
energy conflict, Wünschmann arrives at the conclusion 
that the association between bomb and nuclear power 
station, the perception of a monolithic block of a 
nuclear power lobby, the hope for a riskless solar future 
and the rejection of anonymous, centralized institutions 


have caused a subconscious opposition of man towards 
nuclear energy. 


Similar arguments are used by Tubiana ('78, 428) who 
transferred categories of Freudian psychoanalysis to the 
nuclear energy conflict. Tubiana postulates that human 
behaviour is predominantly determined by dogma, fear, 
tradition and myths. He identifies as particular sup- 
pression mechanisms the latent technology fear, nature 
cult, cognizance myth and fear of indeterminable environ- 
mental structures. These four mechanisms, he postulates, 
cause a back-up of emotions whose energy is then dis- 
charged against a symbolic object. Nuclear power stations 
as symbols for technology, human achievements and un- 
accustomed types of risk, he feels, are natural targets 
for irrational aad subconscious criticism of everyday 
problems (Tubiana, '78, 428, p.4 ff.). 


Pahner ('76, 305) and Pelicier ('77, 312, p.198 ff.) 
also attempted to determine some psychic variables which 
could have an effect on attitudes toward nuclear energy. 
In this study, the opposition is related to the transfer 
of personal conflicts to external scapegoats and to the 
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Social Psychology Concepts 


A fluid transition zone exists between psychology and 
social psychology so that the classification of the 
different studies was not self-evident but had to be 
accomplished on the basis of self-assessment (in the 
case of Röglin, for instance) or on the basis of scien- 
tific conventions. Moreover, they are in close proximity 
to the descriptive decision-making models. 


That most risk acceptance studies have originated in the 
field of social psychology may also be due to the fact 
that the individual component of risk perception and the 
society-oriented component of the social protest move- 
ment require a dual approach. With respect to the nuclear 
conflict, social psychology research has concentrated on 
two explanatory concepts: 

- Acceptance models (symbolic reduction), 

=- Attitude -formation models. 


One very simple, more intuitive model was developed by H. 
Ch. Róglin (Röglin, '77, 338, p.58 ff.). Röglin's basis 
is that the nuclear energy conflict is primarily due to 
a projection of the anxiety-envy syndrome typical 

of our society to nuclear energy facilities (Réglin, '77, 
337, p.21). This syndrome induces individuals to accept 
only those things which exhibit both problem solution 
potential (projection) and potential identification with 
the object (identification). In the case of nuclear 
energy, there is a large deficit of identification pos- 
sibilities, i.e. of emotional warmth, so that it is per- 


ceived as an alien element and, at best, a necessary 
evil (cf. Figure 1). 
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Risk Acceptance Model in a Two-Factor Psychological 
Space (cf. Róglin) 
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Although the plausibility and validity of 
this model cannot be denied, its theoretical and empirical 


justification and the spread of the spectrum which can 
be explained by this model remain obscure; in particular, 
there is a lack of interpretation patterns to explain 
the causes of deviations from the midline and their 


effects. 


A similar explanation model was developed by Hofstütter 
('79, 172). Based on the observation that individuals 


attempt a semantic simplification of the characteristics 


of objects, he transferred the ideas associated with the 
antonyms of male and female to a dual field of words by 
allocating highly correlating attributes to each of these 
two terms. Thus, the attributes active, dominating, 
strict, serious-minded, but also cruel and destructive 
are classified under the male generic and, similarly, 

the attributes passive, emotional, warm-hearted, soft 

but also untidy and vague under the female generic. 
Technology and, in particular, technological progress, 
are predominantly attributed to the male polarity, i.e. 
they are associated with the attributes clear, well- 
ordered and sober, but Also with destructive and cruel. 
Hofstätter emphasizes that this is not due to an inherent 
ambivalence of technology (which is not impossible) but 
to intuitive simplification mechanisms. Consequently, 
the ambivalent estimation of technology is not only deter- 
mined by the object itself but also by People's concepts 
and prejudices. However, Hofstätter's theory does 

not allow any statement whether some technologies are 
forced to justify their existence while this does not 
apply to other technologies, or only to a minor extent. 
The explanatory value of this theory consists in the 
description of an initial semantic situation which is 
used to filter information. The degree to which this 
bias becomes equally effective for all technologies cannot 


be derived from the model. 
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The risk acceptance studies by Dumenil et al. start out 
from the social role of technology in order to extract 
psychic factors. Man's attitudes toward a multitude of 
politically relevant issues with symbolic values (ranging 
from premarital love all the way to the foreign 

legion) are measured, correlated and the correlation 
values, representative of the degree of similarity of 

the individual issues, transferred to a coordinate 

system. The authors use the identified dot aggregations 
in this coordinate system to develop patterns of related is- 
sues to which they assign appropriate labels. Empirical 
application of this model revealed a positive correlation 
between the attitude towards nuclear energy on the one 
hand and a conservative attitude toward life and preference 
for a "strong" government on the other (Dumenil, '77, 85, 
p.97 ff.; Agraphiotis, Pages, '77, 3, p.139 ff.). For 
Dumenil and his collaborators the attitude toward nuclear 
energy is merely symbolic of biased socio-political per- 
ception patterns used to evalu: te new phenomena on the 
basis of an inherent code. 

















































This interpretation is based on the concept that the 
inherent characteristics of an object and théir individual 
perception have hardly any effect on individual attitudes. 
The independence of attitude development on the character- 
istics of an object which is postulated by these authors 
cannot be maintained on the basis of existing theoretical 
analyses and empirical studies. At least this concept 
fails to clarify why - of all things - nuclear energy 

has become the symbol of an entire popular movement, and 


not supersonic aircraft, industrial robots or oil re- 
fineries. 
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The structure of this risk subdivision must be considered 
a shortcoming of this study. While the respondents 
stated post factum that the decisions made appeared 
logical and reasonable to them, this subdivision was 
disproved in a preliminary test preceding our empirical 
study. It appears, therefore, that there is no inter- 
subjectively valid form of risk dimensions. Moreover, 
it remains an open question whether a scale listing the argu- ° 
ments for and against nuclear energy could not have pro- 

duced the same results via a much simpler method. 
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Die spezifische Anordnung von Risikoquellen 
im Zwei-Faktoren Raum nach Fischhoff u. a. 


jJ. 2: Risk Acceptance as a Function of Risk Characteristics 
(cf. Fischhoff et al.) 
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It seems much more rewarding to use the value 

tree technique already described in connection 
with the decision analysis concepts in order 

to subdivide the dimensions of risk perceptions. 
The tree analysis permits the investigator to 
start out with the actual dimensional scope of 
each respondent group and to avoid a pre-structured 
risk concept which is superimposed on the subjects 
(cf. von Winterfeldt, '80, 333, p. 47 ff.). 


Tr2 risk studies carried out by the German Battelle 
Institute also included a risk perception study (Frantzen, 
Schmid-Jörg, '76, 120). Identified perception factors 
included reinforcement through learning processes, dis- 
sonance reduction, conformity and nonconformity, types 

of cognitive reinforcement (rewards, coercive, legitima- 
tive, referent, expert power) and conflict management 

on the basis of game theory. With respect to nuclear 
energy, three influence levels are considered to be of 
central significance: overt anxiety (concrete and diffuse), 
environmental awareness and attitudes towards potential 
alternatives. 


The second major field of psychological research is con- 
cerned with attitude :-formation. The most interesting 
approach from the point of view of methodology is that 
developed by Otway and Fishbein under the auspices of 

the IAEA/IIASA Risk Assessment Group (IAEA = International 
Atomic Energy Agency, a UN agency based in Vienna which 
also maintains a risk perception research group; IIASA = 
International Institute for Applied Systems Analysis in 
Laxenburg, Austria), since it starts out directly from 
the descriptive risk concept (Otway, Fishbein, '76, 302; 
Bowmann, Fishbein et al., '78, 41; Thomas et al., '79, 420; 
Thomas et al., '79, 421; Niehaus, '77, 276, p.454 ff.). 


The object-independent evaluation matrices used to weight 
Statements on a risk source are measured independently 
via an evaluation scale (items such as "Affluence is good" 
are evaluated on the basis of a good - poor continuum), 
and subsequently the cognitive content inherent in this 
evaluation is referred to the risk object and measured 

by means of a belief scale (nuclear energy creates affluence). 
The probability of correctness stated by each individual 

is measured separately for each statement. Once the 
evaluations and beliefs have been determined, the pro- 

duct of both components will yield the weighted cognitions on 
a certain risk object (Otway, Fishbein, '76, 302, pp.2 - 8). 
Factor analysis can be used to reduce these cognitions to 
a few effective parameters (salient beliefs) which deter- 
mine the attitude: when this measurement technique was 
applied to attitudes toward nuclear energy, four different 
risk factors developed: environmental risks, psycho- 

logical risks, socio-political risks and economic- 
technical benefits. As in any factor analysis, 

this labelling system is, of course, arbitrary. The 
selection of generic terms is not very convincing, 
especially in this field, because general risk statements 
are classified under psychological aspects while the con- 
crete dangers derived from them are classified under socio- 
political or environmental aspects (cf. also the criticism 
of von der Ohe, '79, 288, p.12). Opponents and advocates 

of nuclear energy differ especially in that the advocates. 
primarily emphasize the economic-technical benefits 

while the opponents place maximum emphasis on psycho- 
logical and socio-political risks (cf. Figure 4) (Thomas 

et al., '79, 421, p.8 ff.). 


In spite of some methodological reservations on Fishbein's 
model for attitude measurement, these studies have been 
used as prototypes for our ownempirical investigations. 
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Fig. 4: Attitude Dimensions According to the Fishbein 
Model (IAEA Risk Assessment Group) 














In addition to the IAEA studies, a number of other 
attitude studies have been carried out where the existence 
of attitudes was stipulated and correlations with external 
variables were sought. Examples include the studies by 
the American Battelle Institute (Melber et al. '77, 250), 
the studies of the Institute for Behavioural Research 

in Canada (Davies, '76, 68; Greer-Wootten, Mitson, '76, 
141), two studies by Goerke (Goerke, '75, 331; Goerke, 


'78, 132) and an earlier study by this author (Renn, '77, 
331) = 


A number of other studies deserve to be mentioned because 
they do not fit into the two classification character- 
istics of acceptance models and attitudes. These include 

the study by C. Krebsbach and G. Eisenhart (Battelle 400/3, 
'78, 99) on communication processes between politicians, 
experts and the public, a study by Gutmann on risk socializa- 
tion (Gutmann, Battelle 401, '77,. 147) and, finally, a 
methodological study by Zebroski-on balance sheets in risk- 
benefit perceptions (Zebroski, '75, 467). 


These three studies shall not be discussed in detail 
because they are not particularly related to the present 


study. 


Sociological Concepts 





Studies determined predominantly by sociological 
questions and thought processes are distinguished 
primarily by their scientific theory approach and their 
concept of society. The closer the proximity to the 
macro level of society, the more important the personal 
positions of the analysts become, so that the results 
are hardly comparable. Therefore, it is merely possible 
to summarize a few general, basic lines on the different 
argument levels. 





One study which starts out from the microstructure of 
expert attitudes and from that basis attempts to analyze 
the conflict as a crisis in science perception, is the 
summary published by Helga Nowotny on her activities as 
scientific advisor to the Nuclear Energy Referendum in 
Austria (Nowotny, '79, 282). Helga Nowotny explicitly 
questioned the experts selected for the dialogue with 
the public and, at the same time, analyzed the public 
discussions and hearings conducted with these experts. 
This publication is too voluminous to allow a brief 
summary of its results. Of special interest is the sub- 
division of experts into types which differ not only by 
the manner in which they present their arguments but 
also by their understanding of science and by their 
identification with external points of reference (such 
as institutions, social values, self-perception in their 


role as scientists). 


Thus, scientific attitudes toward nuclear energy are 
determined not only by factual variables but also by 


personality and situation variables. 


This finding is further supported by the studies of 
D. Nelkin on the role of scientific expertise in techno- 


logical decisions (Nelkin, '71, 274 and '78, 275). In 

case studies, Nelkin analysed the structure of the arguments 
advanced by both proponents and opponents of nuclear 

energy and revealed latent trans-scientific values and 
issues which to a large extent determine the positions of 


the scientists involved. 





























The highly differentiated evaluation by the different 
expert types identified by H. Nowotny or D. Nelkin, which 
is further extended into biographical and behavioural 
characteristics, has found a counterpart, although a 
simple one, in a study by Zetterberg in Sweden who 
Classified the conduct of arguments by experts as pre- 
dominantly seeking instrumental rationality in the case 
of advocates and value rationality in the case of the 
opponents, to use Max Weber's terminology (Zetterberg, 
'78, 470, p. 23 £.). In addition, the role of the 
scientist and the functioning of the overall science 
system of which nuclear energy and nuclear research are 

a part have been the subject of considerations and ob- 
servations reported by Tschiedel, Hülsmann and Prüß which 
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are more concerned with the barriers and resistance to 

a critical understanding of science induced by the system. 
These studies include few approaches of significance to 

the present publication (Tschiedel, '77, 424, p.96 ff.; 
Hülsmann, '77, 176, p.112 ff.; Hülsmann, 78, 177, p.147 ff.; 


Prüß, '74, 320). 


The macro-sociological discussion on the ranking of 

nuclear energy in society represents a contest between 
functionalistic, systems analysis, conflict theory and 
Marxist-neo-Marxist approaches. All of these studies 

start out from the basic question as to which social and 
society-oriented conditions have caused the nuclear con- 
flict, and the consequences which result from this situation. 


With respect to content,the sociological studies can be 
classified under seven theoretical aspects: 
Social determinants of the nuclear energy protest, 
Diffusion and innovation research, 
Sociological aspects of technology, 
Conflict theory, 
. Theory of the environmentalist movement, 
Participation theories, 
. Moral and ethical aspects of nuclear energy. 


The discussion of the social determinants of nuclear 
energy protest is concerned with the question as to the 
society-oriented conditions of the protest movements and 
the description of the socially active participants in 
this conflict. 


A review limited to the most important studies yields 
the following classification of society-determined 


initiators: 























Inability to meet the requirements of society, and 
transfer of this stress to functional, dead objects 
(Tubiana, '79, 428, p.9); 


Increasing awareness of external effects of technology 
(Scharioth, '77, 382, p.340); 


Mystification of nature as a model for the regulatory 
processes of society (Dedezlein, '78, 80); 


Environmentalism as a pseudo-religious movement (Garrison, 
'77, 126, p.156; Maxey, '76, 240, p.656 ff.); 


The changed role, functions and perception of science 
among the public (Ravetz, '79, 328, p.8); 


Negative marginal utility of major technology as a 
cause of social tension (Renn, '79, 333, p.165); 


Mistrust of bureaucracy and state planning authorities 
(Lakoff, '77, 508, p.367 ff.); 


Increasing protection of minorities against government 
planning power, and transfer of generally accepted 
humanitarian principles to technological issues (Scheuch, 
'74, 389, p.38); 


Increased unemployment due to rationalization measures, 
creating an awareness of the ambivalence of technological 
progress (Scharioth, '77, 383, p.342); 


Desire for more participation (Battelle II, '77, 25, 
p.95 ff.); 


Changing values in developed industrial societies 
(Paschen, '79, 307, p.28). 


The above list does not claim to be complete, but it 
provides an idea of the broad spectrum of explanation 
phenomena and demonstrates that any abstract search for 
causes in society is practically doomed to failure since 
fishing for really determinant factors in a sea of potential 
variables becomes a lottery game when no theoretical pre- 
structurization has taken place. 


More promising is the second approach where positions 

in the nuclear energy debate are referred to specific 
characteristics of the individuals occupying these posi- 
tions. The danger of this approach is that the causes 
of the exhibited characteristics are related to 
attitudes. 


American studies (such as Douglin, '76, 81) characterize 
active nuclear energy adversaries as follows: 


- They originate from the upper middle class or from 
the lower classes (i.e. they have either above-average 
education or very little education); 


They emphasize the necessity of environmentalism; 
They are active in civil rights movements; 


They are also committed to more social justice and 


participation . 


The personality pattern of German nuclear power ad- 
versaries is less clearly developed. While this author 

in 1977 was also able to identify a coalition of less 
informed, highly emotionally arguing individuals from 

the lower classes with exceptionally well informed, 

highly rationally arguing members of the upper classes 
among nuclear energy adversaries, other studies have 
revealed a general overrepresentation of the lower social 
Strata (Renn, '77, 331, p.110 ff.; Battelle II, 97, 25, 
p.A67). More recent polls (Infratest '77, Allensbach '79) 
have shown that, as a rule, income correlates to positive 
nuclear energy attitudes while average education and 

low population density (rural areas) exhibit negative 
correlation to that attitude. 











At the present state of the art, typification of positions 
at best appears to have succeeded to a rudimentary degree 
only, especially since many of the traditional classifica- 
tion criteria (political orientation, political party 
preference, social structure criteria) can explain only 

a minimum of the differentiation in the positions taken. 
Moreover, it is in any event questionable whether a de- 
scription of opponents and adherents would better reveal 
the motives and behavioural causes. On the contrary, it 
appears more important to us to classify attitudes to- 
wards nuclear energy under an individual or group-specific 
matrix of related attitudes in order to determine the 
ranking of this topic in the perception structure. 


A first step towards a higher-level approach is to 
incorporate the specific problem of nuclear energy 
acceptance into the problem field of technological innova- 
tion acceptance. In particular, this approach was taken 

for comparative studies which attempted to develop common 
factors of society's perception and acceptance of differ- 
ent innovations (cf.for instance Mazur, '75, 246, p.58 ff.). 


Innovation and diffusion research is based on a long 
tradition. It would exceed the scope of the present 

study to review the theoretical concepts involved which 

are particularly concerned with the developing nations 

(cf. Flora, '78, 108, p.19 ff. and Rogers, '63, 334, 

p.38 ff.). However, some theoretically postulated and 
empirically demonstrated circumstances shall be briefly 
discussed here in order to obtain possible explanation 
patterns of technological risk acceptance. Primary 
emphasis in diffusion research is on two explanation levels: 


- The question as to which social and cultural factors 
affect the acceptance of innovations within a social 
system, and 











he question of which social and personal character- 
stics determine positions in reacting to innovation 
from acceptance to refusal). 


ording to Rogers ('63, 334, p.124 ff.) there are 
marily five variables which play a determinant role 

the acceptance of innovations: the relative advantages 
ch an innovation would yield to the recipients, the 
patibility with prevailing cultural values and social ideas, 
^ complexity of the consequences for the social 

tem, the possibilities for reversal (divisibility) 

| the communicability of an innovation. 

hough these variables were determined primarily in 

' social context of innovation research involving 

rican farmers, and although the problems involved in 

| ambivalent effects of the innovation which is to be 
fused were not raised at all (Katz et al., '63, 199, 

49 ff.), these five innovation-promotíng parameters 

| Still be transferred - after some re-interpretation 

o the present-day situation of the acceptance of large- 
ile technology and nuclear energy. For this purpose, 

| following relationships can be used as hypotheses: 


The more uniform the distribution of benefits and 
risks ofarisk source between individuals or groups, 
the sooner will relative advantages be revealed and 
the sooner can acceptance be expected (distributive 
equivalence). 


The better the innovations match the values of a social 
group or institution and its concepts of the future, 

the sooner can acceptance be expected within this 

social field (and, probably, the less can it be 
expected outside this field when the group draws 

Social demarcation lines) (intentional value congruence). 





own laws, they are easily misinterpreted in the absence 











-The better the response of innovations to the primary 
human environment and the more directly they meet 
human needs, i.e. the fewer detours there are between 
stating a need and the manner of satisfying it, the 
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sooner acceptance can be expected (functional deter- 






minacy). 








-The fewer the constraints to freedom of action caused 






by the realization of an innovation and the fewer the 






number of perceived factual constraints, the sooner 






acceptance can be expected (safeguarding the freedom 






of action). 








- The more consistently positive or negative information 
is passed by different social agents to the public, 







the sooner positive or negative acceptance can be ex- 






pected (communicative consistency). 







These five hypotheses cannot be derived directly from 






Rogers‘ statements; rather, his classification was used 






as a matrix to find an adequate explanation for today's 
innovation protest. We shall come back to these hypotheses 







in theinterpretation of the empirical results. 








Less relevant than determination of social factors 
which inhibit or promote innovation is the study of the 
second sub-area of diffusion research, i.e. the innovation 











acceptance process, and the description of individual positions 
as a function of certain social or psychic characteristics. 








However, one trend which is contrary to the present-day 
situation should be mentioned: the traditional character- 
istics of innovation-opposed individuals such as con- 
servatism, advanced age, retention of given social condi- 
tions (Katz et al., '63, 199, p.240 ff.; Rogers, '63, 334, 
p.172 ff.; Barnett, '62, 24, p.73 ff.) are practically 

















inverted when it comes to the nuclear energy question, 

1f one considers, for instance, the results of the Canadian 
survey. The same can be stated for other countries such 

as the Federal Republic of Germany where the image of the 
conservative innovation opponent is no longer typical. 


Mazur has demonstrated this recourse to deeper convic- 
tions especially for the opinion leaders in the nuclear 
energy question (Mazur, '75, 246, p.64 ff.). In 1975, 
when the nuclear energy opposition was in its very be- 
ginnings, opposition in the United States was still very 
small in numbers and confined to the more elitist circles. 
Mazur used the example of water fluoridation, a problem 
which had been of concern to the American public in the 
60's, as a direct example. Comparing the principal ex- 
planation attempts, Mazur arrived at the following 


conclusions: 


Table 2: Comparison of Explanation Variables for the 
Fluoridation and Nuclear Energy Conflicts 

















Explanation Variable Fluoridation Nuclear Energy 





Hazard perception Medium Very high 


(danger) 


Ignorance None Low 


Alienation Low (Not studied, but 


social issues for the middl opinion leaders 


class 


Integration into major Yes, but idle Yes, for the 


Social influence Not more than Only partially 
variable usual 


Novelty of the innova- Yes, partially High 
tion 











fairly improbable) 














On the whole, the similarity of the structure for "risk 
perception", "ignorance" and "alienation" appears to be 
“interesting. In earlier studies of innovation acceptance, 
ponents frequently exhibited a low degree of information, 
little reality in their ideas of the degree of hazard and 
a high degree of alienation. In the case of nuclear 
energy this applied until as late as the mid-sixties 
(Erskine, '63, 102, p.180 ff.; Douvan/Withey, '54, 82,p.2). 
Therefore, while information on the functional principles 
of an innovation and a preference for rational decision- 
making used to be sufficient forapositive attitude, 
today's innovation protest is based ona notion of per- 
ceived ambivalence, not in the sense of prejudice-burdened 
semantic reduction (Hofstátter) but in the sense of a 
clear perception of negative aspects. This perception 
of ambivalence has been revealed in surveys on techno- 
logical progress conducted in both the United States 
(Taviss, '72, 418, p.620) and in the Federal Republic of 
Germany (Battelle II, '77, 25, p.A105 ff.). 


The new types of encounters between man and innovation 
have been typified in a study by Kates and phrased as 
counterparts to older typifications (such as Barnett's). 
Kates makes a distinction between three different innova- 
tion perception types: 


- The Worry Bead School: the perceived risks frequently 
appear greater and more hazardous than they really are. 
Risk assessment is a very limited tool for providing 
adequate information on the hazardous possibilities, it 
directs attention towards very improbable catastrophic 
results. Technological innovations should be implemented 
by irstitutional procedures and a decision should be 
made on the basis of experience as to the degree of their 
retention in the future. Existing institutional super- 
vision is quite adequate to ensure the safety of the 
population. 








- The Tip of the Iceberg School: the actual risk is 


much greater than perceived by the population and by 

the experts. Therefore, prior to their implementation, 
innovations should be studied and analyzed carefully. 

The preferred tools are scenarios on the most pessimistic 
possibilities which could be involved in the innovation. 


The Count the Bodies School: ti? critical boundary has been 
reached where new technological innovations will produce 
more detrimental than beneficial effects on man's quality 
of life. The hazards are well known and managed, but the 
values and expectations towards taking risks have changed. 
Every man must have the right to protect himself against 
the effects of high-risk technology. Therefore, reduction 


of the technological apparatus or, as a minimum, rigid de- 


centralization are necessary (Kates, 176, 197, p. 4 ff.). 


The empirical relevance of these types has been postulated by 


Kates, but it has not yet been proven by the data he used. 
However, even as a theory this typification is useful in 
arriving at a new differentiated notion of innovation 


perception. 


. Studies on the relationships between technology and 


society are based more on cultural philosophy and are 

not as easy to translate into empirical terms. Following 
the German tradition of contrasting culture and civiliza- 
tion, more conservative social researchers such as Gehlen, 
Freyer and Schelsky have denounced the constraints of a 
technological society and its attendant devaluation of 
ideals and the uprooting of man, but at the same time 
have emphasized the rationality of the technological pro- 
cess and the organizations developed from it (Gehlen, '57, 


127, p.8 ff.; Freyer, 70, 121; Schelsky, '61, 384, p.440 ff.). 


Now that H. Marcuse (Marcuse, '67, 237) and E. Bloch 
(Bloch, '59, 37, p.783 ff.) have introduced the subject 

















te 





of “materialized 1 
literature typifi« 
flage instrument «< 
p.67 ff.; Ullrich 
holds that certaii 
preserve privilege 
of society, espec: 
rializing the rule 
innovations is pai 
process. 


Although these the 
of the causes for 
(unless informatic 
were a determininc 
this interpretati 
cisely fits the ok 
structurization of 
to inhibiting infc 


One significant 


tion is the awaren 
aiffusion research 
mentalist movement 
motivated less in 
in terms of the ef 
other measure) on 
with environmental 
growth and full of 
orientation of our 
formed and existin 
to use their influ 
environment and to 
The different phas 


53 


rule through technology", the neo-Marxist 
is the role of technology as a camou- 

>f the ruling class (Bahr, '70, 21, 

, 177, 434, p.165 ff.). This position 

1 technological developments tend to 

>s and consolidate the existing structure 
Lally through different forms of mate- 

2. To that degree, opposition to certain 
"t of a revolutionary restructurization 


¿ses contribute little to the subject 
the social conflict on nuclear energy 
m on exploitation through technology 

| action principle of the opponents), 
on of the nuclear energy conflict pre- 
servation described above that a re- 

|. value orientations from promoting 
rmation is taking place. | 


component of this new value orienta- 
ess of the environment. Unlike the 
ers, the theoreticians of the environ- 

. hold that this protest movement is 
terms of innovation or technology than 
fects of this technology (or of any 

the environment. Deeply concerned 
| pollution, aroused by the limits of 
 self-doubts as to whether the consumer- 
Society is meaningful, new groups have 
g groups have changed their objectives 
ence actively in favour of our natural 
protect it (McEvoy, '72, 247, p.217 ££.). 
es of the environmentalist movement, 











from a more voluntary self-control all the way to major 
demands for participation, have been frequently described 
and analyzed (Means, '72, 249, p.209 ff.; Tognacci, ' 72, 
422; Mayer-Tasch, '78, 242, p.8 ff.; Rammstedt, '77, 324, 


p.447 ff.). 


One observation with respect to the environmentalist 
movement is of special interest for the question as to 
the acceptance of technological innovations: this is 

the fact that those who suffer most from environmental 
pollution are least involved in action or protest against 
it (McEvoy, '72, 247, p.226 ff.). Three theoretical 
concepts are advanced to explain this phenomenon: 


- The inadequate reciprocation in social exchange 
(originally advanced by Blau, 1964; Turner, ‘69, 429, 
p. 819); 

- Relative deprivation (originally advanced by Merton, 
Stouffer, '50; Turner, '69, 429, p.819); 

- The hierarchic needs structure (originally advanced by 
Maslow, '54; Mauss, '75, 239, p.578). 


The degree to which these three concepts can explain the 
fact that, of all people, individuals privileged in terms 
of environmental quality have the greatest perception of 


environmental pollution, is difficult to verify by empirical 
means. However, all three explanation concepts are plausible: 
annot develop due to lack of 


resistance in the lower classes c 
social and political resources; compared to other problems, 
environmental conservation is of secondary importance 

for these classes (while it is of primary importance to 
the middle class); and in this social situation the desire 
to meet primary needs supersedes any concern 

for the environment. It is likely that all three explana- 
tions represent part of the true motives. The political 
conflict on environmental conservation also includes the 
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thesis that, in promoting environmental conservation, 
the middle classes wish to erect a barrier to inhibit 
the social climbers of the lower classes by strangling 
economic growth (Gilliam, '72, 129, p.41). However, 
empirical proof for this thesis is still outstanding. 


in the meantime, some authors have developed normative 
social designs for the future embodiment of technology 

and society from theories on the environmentalist move- 
ment. A rich literature has developed under the headings 
of "soft technology" and the ideal of a "new life-style" 
which, recognizing a deficiency of major technology - 

its centralized organizational structure, its high institutional 
cost and its social vulnerability and resilience - describes 
new development lines towards a more decentralized supply 
structure, standardization of the roles of consumer and 
producer and greater political participation at the local 
level (Traube, '78, 425; Dickson, '78, 74; Huber, '78, 175; 
Amery, '78, 11; Lovins, '77, 127). There is no doubt 

that these theories have motivated part of the anti-nuclear 


energy movement as utopian designs (Kitschelt, '80, 532, 
p.309). 


Stimulated by the environmentalist movement and the 
fact that many young people have started out toward new 
Utopias,the conflict theoreticians have developed models 
of their own. In these models they make a distinction 
between an identity crisis of industrial man induced by 
the ecological movement on the individual level and a 
politically induced legitimacy crisis on the control level 
of society (cf. Habermas, '79, 149, p.50 ff.; Rammstedt, 
'77, 323, p.40 ff.). While the identity crisis involves 

a rethinking process on the part of man to turn from 
consumption and growth orientation to an awareness of the 
environment, the legitimacy crisis is concerned with the 
inability of the political system, perceived by the popu- 
lation, to meet adequately a threat to our world: environ- 
mental pollution and waste of natural resources (Kielmansegg, 











'79, 205, p.31 £f.; C. Offe, '74, 286, E Gripp, 
'78, 142, p.248 ff.). It is postulated tha —— 
competitive democracy would never take harsh and incis 
measures to avoid disappointing the voters and 

that the four or five year cycle in which the voters : 
approve their government can no longer ensure a long 


term political action perspective. Authors of s, 
Marxist or Marxist orientation feel that the enviro 


problems are an expression of the capitalistic 

production crisis which continues to aggravate due to : 
the insurmountable conflict between profit à an 
quality of life (Pickshaus, '75, 315, p.71 ff.; Bernt, 


‚74, 30, p.40 g.). 


ith the technological innova- 
that the protest against 
experience 


of diminishing cultural confidence (Lübbe, '79, 230, p.3). 
He feels that an increasing marginal utility experience 
with respect to technology has led to the erroneous 


interpretation that the crisis is a value — a 
crisis while, in reality, it is a management crisis sinc 


it is not the society targets generally associated with 


technology which are under dispute but the : 
relations and the alternative approaches which can be 


used to achieve these targets (Lübbe, ' 79, 


More closely integrated w 
tion problem is Lübbe's thesis 
technologies compensates for the oppressive 


value-means 


Similar arguments are used by Scheuch who feels that the 


protests against technology can also be understood = a 
reduction of technological complexity via moralization, 
a means used especially by the cultural elite which is 
favoured as a reference group, in order to be able to 

at the same time, become immune to 


and 
discuss anything , dd 


actual attacks (Scheuch, '74, 389, p.38). 
that the crisis theories, although often excessively bur 


dened with ideologies, represent 


towards a macr 














230, pp. 10, 15). 


quite meaningful approaches 
o-sociological theory of the protest movement. 
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Re 6. The participation concepts remain to be discussed. 


In this field it would be presumptious to present a 
summary review of the entire literature. With respect 


to the nuclear energy conflict, participation research 
centres on two major questions: 


- How can the democratic, institutionalized and represen 
tative political structures be reconciled with the ne 
demands and campaigns for more political participation 
and what types of conflict resolution models can be 
identified? (Zilleßen, '78, 472; Nelkin, '78, 275; 
Guggenberger, '78, 146, p. 172 ff.). 


- How can the various interests of society which are negle 
by the social and political exchange system be so pre- 
dicted and organized that approximation to a normative 
democratic structure can be achieved? (Paschen, '78, 
307, p.34 ff.; Battelle II, '77, 25, p.B29 ff.; Wüsten 
hagen, '76, 462, p.13 ff.) 


Both questions reveal the basic attitude in the evalua- 
tion of the nuclear conflict: the risks of nuclear energ 
cause disadvantages - in reality or in the perception of 
the affected individuals - to certain groups which defen 
themselves and, in the process, incorporate potentially 
affected individuals and other disadvantaged groups 
(Turner, '69, 492, p.826). The political system is 
forced to react since it has to operate on a broader 
base due to party coalitions. Up to this point the anal 
of most authors are identical. Subsequently, however, 
opinions differ: conservative theoreticians fear that 
adoption of the participation demands would result in 
the adoption of particularist interests and an institu: 
tionalization of parochial politics (von Unrub, '74, 435 
p.74): systems analysis theoreticians either doubt the 


cted 


yses 








capability of the political system to perceive the 
adopted demands as they relate to a commitment to re- 
duce complexity (Luhmann, 172, 231, p.156 f.), or they 
feel that it is only the adoption of these participation 
demands which can guarantee an acceptable reduction 
(Battelle II, Part B, 177, 25, p.B31; Gripp, ‚78, 142, 
p.283 f.). Advocates of a normative theory of democracy 
or a pragmatic political approach, are in favour 

of the introduction of new types of participa- 

tion and have designed the appropriate models (Dienel, 
'77, 75; Zillessen, '78, 474, p.122 ff.). In addition 
to the theoretical debate on participation, objectives 
and structure of citizens' action groups, especially in 
the German-speaking countries, are studied empirically, 
and their relevance to present-day politics is investigated 
(Andritzky, Wahl-Terlinden, '78, 13; Kodolitsch, '75, 
210, p.264 ff.; Kempf, '78, 201, p.358 ff.). 


Although participation and nuclear energy are closely 
related, the problems and topics arising in this field 
cannot be generally tranferred to risk acceptance and 
technological innovation. However, acceptance problems 
can initiate the desire for participation and may lend 

one of its components, such as nuclear energy, a symbolic 
character for the entire movement. And yet, participation 
research has hardly ever clarified the step from a diffuse 
innovation protest to an organized movement of symbolic 
character. At best there is the useful note that it is 
not the distorted perceptions or symbolic reductions (refer 
to the criticism of the psychological approach) which 
initiate the conflict, but genuine disadvantages and 


shifts of interest. 




















Re 7. We should like to forgo a more detailed discussion 


of the ethical value analyses of the nuclear energy con- 
flict which originate either from a normative attitude 
towards democracy or from a transfer of institution- 
specific value matrices to the conflict (by the churches, 
for instance). These studies are in most cases not relevant 
for a description of the scientific analysis of the 


nuclear energy protest. 


It is hardly possible to write a transparent critical 
analysis of the sociological literature on nuclear energy, 
especially not in the concise form required here. Some 
significant items of criticism have already been mentioned 
in the description of the concept. Review of the different 
sociological research concepts appears to allow the fol- 
lowing conclusions: 


- Modern diffusion research,which incorporates determinant 
research on nuclear energy attitudes and research in- 
to influencing social factors, is potentially able 
to lead to better clarification of attitude formation 


and of the acceptance process; 


The analysis of the environmentalist movement can de- 
scribe and analyze the origins and development of move- 
ments, the value adjustments on which they are based 
and the specific problems of involvement representation; 


Conflict theories afford a suitable framework of explana- 
tions for macro-sociological stimuli which have short- 
term effects on society. The multiple-level application 
of the crisis concept to individuals, groups and society 
as a whole also makes this theory useful as an inte- 
grative explanation matrix, although the restrictions 

of the theoretical environment (crises presuppose abrupt 
disturbances) allow only partial application. 











- Participation theories shift the basic question of 
acceptance 
us and perception towards the level of decision- 
bens power on the imminent realization of innovations 
ined with this is the idea that conflicting interests 
are the decisive causes of innovation protest which, 


as a rule, can be bridged and resolved only through 
normative democratic mechanisms 

or restructur 
society. — 


Open Questions and Phenomena Requiring Explanation 


The difficulties of studying nuclear energy problem 
with the tools available to the social sciences - 
the topicality and the dynamics of the conflict 
which make simple, static decisions quite 


useless, and the fact that ideologies already 


dominate the positions. The demand for a theoreti- 


cally well-founded and empirically justifiable research 
concept results in the necessity of clearly developing 
the phenomena requiring explanation and identifying that 
area which we intend to analyze thoroughly. If we review 
once again the results and theories of acceptance research 
presented in this chapter we must arrive at the conclusion 


that the followin 
g problems have not 
resolved: yet been satisfactorily 


- The types and structures of the decision-making pro- 


cess in the face of risk-burdened circumstances, and 
the types of risk perception; 


- The weighting and evaluation of perceived risk components 
and their combination into an acceptance decision; 


- The social and personal factors which have positive or 
negative effects o. such an acceptance decision; 


- The formation or attitudes towards nuclear energy and 


its connections to other external objects as well as to 
psychological and social determinants; 














The stress situation in the populace caused by intuitive 
risk perception and anxiety on the one hand, and 

loyalty to reference groups and confidence in the in- 
stitutions of society on the other hand; 


The opinion-forming process on risk problems by relevant social 
groups, in particular the discrepancy existing be- 

tween the attitude of the leadership and that of the 

group members which can already be observed (for instance 
in the political parties); 


The effect of organized protest groups and non-organized pro- 
testers on public opinion and the formation of 


political beliefs; 


The increasing loss of confidence in political planning 
authorities and in the experts who support them, and 
the loss of legitimacy in the acceptance of political 


decisions; 


Political and social developments as well as institu- 
tional barriers for a reorientation of the value 
system of society toward alternative objectives in life. 


It would be presumptuous to attempt discussion of all of 
these problem aspects and corresponding theoretical con- 
cepts within the scope of just one study without taking 
recourse to trivial or superficial explanation patterns. 
Therefore, a selection from the great variety of problem 
items is required; at least under the present state of 
the art a comprehensive review, as desirable as it may 
be, is still impossible In order to achieve progress 
toward this objective over time, it appears to me a 
priority task to discuss in particular the basic struc- 
tures of the present-day conflict, since it is only the 
knowledge of this structure which allows an approach to- 
ward the developments and endeavours of society which 
are based on it. While the latter certainly follow their 
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Own laws, they are easily misinterpreted in the absence 
of information of the basic motives which initiate them. 
In our view, the following three prcblem areas are of 


basic significance for the present-day nuclear energy 
conflict: 


- Risk perception and its intuitive evaluation; 


- Formation and structure of attitudes towards nuclear 
energy; 


- Psychic and social influence patterns which explain 
these attitudes. 


These aspects, which still appear abstract here, will 
be filled with more life and content in the next section 
devoted to the development of the conceptual tools. 






















Risk and Risk Perception 






Basic Theoretical Concept 


Definitions 





The risk concept is one of the major topics in the 
analysis of the conflicts involving modern technologies. 
This does not merely concern the problem of the factual 
quantifiability of risk consequences but also the per- 
ception and weighting of these consequences by the public. 
A more detailed analysis of these two complexes requires 
Clarification of the terms risk, risk perception and 


risk acceptance. For this purpose, some definitions and 
the associated explanations shall be given. 


Risk shall be defined as the probability of negative or 
positive consequences which result from the realiza- 
tion of an event or course of action. 


Risk perception shall be defined as the mental repre- 
sentation and memorization of the negative or positive 
consequences of a risk source and the probability of 
their occurrence by individuals, groups of institutions. 


Risk acceptance shall be defined as the result of a de- 
cision-making process on risk sources which is significantly 
affected by a combination of subjectively we:.ghted and 
evaluated consequences and their subjective probabilities. 


Risk Concept 





Risk has been defined as the probability (1) of negative 
or positive consequences (2) which result from the 
realization of an event or a course of action(3). These 
three components require some explanation: 


(1) The term probability is difficult to define since it 
may have different meanings in different contexts. 


A major distinction can be made between three defini- 
tions of probability: 


- The logical concept which holds that probability 
represents the degree of certainty by which an 
event can be classified as being true; 


- The distributional concept which holds that 


probability represents the relative frequency of 


an event over time; 


- The personalistic concept which states that prebability 


represents the strength of a conviction that 4 
H * 
certain event will in fact occur (Lee, '71, 509; 


Sjéberg, '77, 522, p.6 ff.). 


The third, personalistic definition is irrelevant for 


e 
risk definition as an objective quantity. However, th 


logical and distributional definitions must be com- > 
bined since it is necessary, On the one hand, to — y 
the probability for the accuracy of a statistical € 
clusion and, on the other hand, to state the expecte 
value (including the statistical confidence interval) a 
for the event under consideration. For instance, a cor 
rect statement taking into consideration both of these 


. n^ 
criteria would read approximately as follows: As a CO 


um 
sequence of risk source X, 30 to 35 persons per ann 


will die with a cercainty of 95$. 


Unlike cther risk definitions, the present study does 

e risk to the probable consequences but 
While this is con- 

'77, 349, p.25), 
the certain 


not merely relat 
also to the certain consequences. 
trary to the intuitive risk concept (Rowe, 
it is significant for further analysis because 


detriments and probable detriments are not independent 


of each other. 





(2) Unlike general usage it is proposed to consider positive 


and negative consequences - as implied by the economic 
risk concept - and not merely the probability of detri- 
mental consequences since the degree of risk (not merely 
of risk evaluation) is highly dependent on the potential 
benefits. Consequently, benefits and detriments are never 


independent of each other. The terminology should allow 
for this fact. 


The type of risk consequences is also significant. Any 
risk source first of all meets a direct purpose such as 
energy availability, covenience or income, and causes 
cost in terms of time or money. In addition to these 
direct parameters, indirect consequences occur such as 
health detriments, death, restrictions to freedoms or 
better quality of life, more consumer potential, re- 
duction of natural risks, more occupational opportunities. 





Direct and indirect consequences can be determined in 

real terms, i.e. in terms of substantial changes which 

may also be taking place in society or in politics. In 
addition, there are two more types of consequences: in- 
tangible and symbolic consequences. Intangible consequences 
are defined as evaluation patterns applied to overt 
characteristics of the risk object which are subjectively 
variable (such as esthetic degradation of a landscape). 
For the purposes of this study, symbolic consequences 

shall be defined as consequences attributed not to the 
characteristics of the objects themselves but to projected 
extraneous attributes. As an example we could name the 
benefit perceived by adolescents when they smoke, in that 
they perceive themselves to be adults sooner than other 
adolescents (a usefulness which is not concerned with the 
cigarette itself, but with its symbolic value to adolescents), 
or the nationalistic pride involved in the construction of 
nuclear power stations. 
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determine the evaluation of a risk, 
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risk acceptance,which is defined as 
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- Calculation of probability and uncertainty dimensions 
via subjective assimilation mechanisms (intuitive 
perception). 
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(1) Risk acceptance is not defined as a behavioural 
pattern but as a result of a reasoning process of 
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tively weighted ben 
risk consequences. vade 


includes five steps: 

= Collection of risk information, 

- Allocation of subjective probabilities to these 
information items, 

' Weighting of these cognitive elements, 

Comparison of the weighted elements, 


Com 
parison of the results to potential alternatives 
and to non-use of the risk source. 


will occur which is considered to be th 


definition but the subjec 


frequencies. While this 
concept simplifies the complex semantic scope of 
it represents the only meaning- 


y for measuring the same dimension of 
probability each time when considering different 


individuals. 


tive notion of relative 
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addition to the perception of circumstances, 
limitation of the probability 


memorization of the perceived circumstances is a 


second constituent criterion of risk perception 
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(2) In the perception of a risk, positive and negative — * 
consequences are again included as risk consequences aa a 
but again this includes only the perception of E 
consequences, not their evaluation. 
yg audacious that this definition includes 
only two variables of risk perception: consequences 
Considering the great vari 
ety 
of factors which have been established as constituent 
perception criteria in decision-making theory ex- 
periments (distribution variance, distribution semi- 
variance, internalized risk threshold values, qualita- 
tive risk criteria etc.), this limitation to the 
classical components of consequences and probability 
does not appear justified. 
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Consequently, it is assumed that individuals in some 
manner process the multi-dimensional positive and 
negative elements to obtain a total weighting which 
allows comparison to other risk sources. s — 
appears intuitively plausible since every individual 
is forced in everyday life to select from —— 
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hazardous alternatives, one alternative which is opt imum 


for that individual. bt is immaterial whether the 
best option in the sense of normative optimization 
is actually selected. The only important aspect is 
that, in the final analysis, comparison between risk 
sources can only take place when the individual has 
found a yardstick for comparison which is valid for 


risk sources. 


However, the reduction of perceptual elements to an 
acceptance decision must not be equated with the exi 
of a standard yardstick for all types of risks. 


Risk yardsticks are referred to the subjectively 
perceived common features of the risks to be compare 


1 the available empirical research has shown 


and al 
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that a universal risk evaluation pat 
product of losses and probabilities) is not likely 
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However, it appears meaningful t« 
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an acceptance decision can be explained by the lat: 
| This assumption is in keeping with the notion that 
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different classes of factors: 





i.e. after weighing subjectively recognized advantages 
and disadvanteges,and that effects alien to the ob- 
ject (such as perceived or subconscious anxieties) 
play a role in this process but do not determine the 
result of the decision-making process. This view of 
the decision-making process which is primarily ad- 
vocated by Janis and Mann (Janis, Mann, '77, 499, 
p.95 ff.) is frequently contradicted by studies based 
on depth psychology (such as Wiinschmann,'80, 460). 
The empirical results rather tend to be in favout of 
the thesis of an object-related decision-making pro- 
cess since it has been possible, as a rule, to ex- 
plain the major portion of the decision's variance 
with the aid of statement scales and weighting fac- 


tors (Fischhoff et al., '78, 116; Thomas et al., '79 
421). 


The acceptance process requires a combination of the 
perceived elements before a decision can be made at 
all. The manner of calculating this combination, 
whether by eliminating insignificant elements, sum- 
mation of all elements, or other types of summarizing, 
will be disregarded for the generally applicable 
definition. Views on this subject have differed 
greatly until today and it is also doubtful that all 


risk sources are summarized by means of identical 
patterns. 


The most important step between risk perception and 
acceptance is the process of weighting and evaluating 
the cognitive elements on the basis of personal value 
estimation factors. In this process, the perceived 
consequences, the subjective probabilities and their 
combination can be attributed weights of their own. 
Again, the type of combination will be disregarded 
here. A review of the evaluation levels postulated in 
the literature will yield a distinction between five 



















a. Distribution of benefits and detriments between the in- 
dividual, the individual's reference group and society 
as a whole. According to the graph below (cf. Figure 5) , 
a distinction can be made between five basic distribution 


types: 


- The congruent case: 
Equal distribution of risk and benefit for a person or 


kongruenter Fall: Nutzen und Risiko fallen | 
zusammen 
























































altruistischer Fall: alle haben Nutzen, wenige 


k 
tragen das Risiko š tbls: 
















- The altruistic case: 
All have benefits, but only a few have detriments. 








- The oligocentric case: 
Few have benefits, but all have detriments. 
































oligozentrischer Fall: wenige haben Nutzen, alle 
tragen das Risiko 







= The inequivalent case: 
A few share the benefits and detriments, while others 


have only benefits and/or only detriments. 


- The disjoint case: 


One group bears all the detriments while the other 
group has all the benefits. 





























disparitiver Fall: wenige tragen Nutzen und 
Risiko gemeinsam, viele 

Fy haben nur Nutzen oder 

tragen nur das Risiko 

























The question as to the distribution of benefits and detri- 
ments not only arises anew for each risk source, but also 
for each type of risk element’ (direct, indirect, intangible 
or symbolic consequences). From the great variety of 





edi: 

























































possible combinations, four special cases shall be developed 
here which nave special weight in view of the present- 




















i disklusiver Fall: die einen tragen das Risiko, 
í — die anderen haben den 


Nutzen 
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day conflict: 












































- Relatively uniform distribution of direct benefits and 


detriments, combined with a low degree of external 
effects. This case is least problematic and is usually 
accepted (for instance, in the case of consumer products). 












































( Fig. 5: Types of Risk-Benefit Distribution 






















b. Inherent characteristics of risk source and risk con- 
sequences (qualitative risk characteristics). 


- Relatively uniform distribution of direct benefits and 
direct detriments, but greater disparity of the indirect 
consequences, or broad distribution of indirect benefits 
but not of the detrimental effects. In this case, a con- 
flict between the rationality of the planning authorities 
as an element of society and the individual rationality 
of the persons accepting the risk will result (for 
instance, in the case of major technological facilities 






Unlike distribution effects, the so-called qualitative 
risk characteristics have been more frequently the sub- 
ject of studies. The Table below (cf. Table 3) provides 
a review of most characteristics which have been identified 









so far. 







producing a public or semi-public good such as 
electric power). 






Table 3: Qualitative Risk Characteristics 













- Relatively uniform distribution of direct benefits and 
direct detriments, one group has the indirect benefits 
while the indirect detriments are distributed. This 
situation will result in conflict between the groups 






Factors Concerning the Type of Risk Consequence: 









- Voluntary exposure 
- Risk avoidance possibility 







- Discounting in time 
- Spatial distribution 


- Identifiable or anonymous risk taker 

- Personal control over the outcome 

- Supervision by society 

- Perceived degree of control 

- Degree of familiarity 

- Degree of scientific and technological maturity 


Habituation 





of a society (for instance, when industries are estab- 





lished in a location where great benefits are granted 






through tax advantages and creation of new jobs, while 
the detriments such as a waste air cloud have the 






greatest effect in neighbouring towns). 






- Imbalance of direct detriments and direct benefits. 
This case requires a socially or ethically motivated 








acceptance on the part of the disadvantaged, i.e. a 
transfer legitimation, because otherwise open conflict 






2. Factors Concerning the Order of Magnitude of the Risk 








can be expected (example: open prison). 





Consequence: 
- Fatal versus limited damage 
Delayed versus immediate effects of damage 








Typification of risk sources on the basis of their dis- 
tribution structure is neither exhaustive nor complete. 










Catastrophic versus chronic damage 
Extreme cases of the ratio of the magnitude of 


consequences and their probabilities 


The literature hardly yields any approach towards a 
theoretical penetration of risk distribution; empirical 












studies are entirely non-existent (Rowe, '77, 349, p.129 ff.; 
Lowrance, '76, 128, p.94 ff.; Wagner, '78, 443, p.3 ff.). 















(continued) 





